Three cases of disulfiram induced Parkinsonism and frontal lobe-like syndrome associated with bilateral lesions of the lentiform nuclei on CT scan are reported. Symptoms developed either after an acute high dose of disulfiram (one case) or after several days to weeks of disulfiram treatment (two cases) and persisted over several years in two patients. These observations suggest that basal ganglia are one of the major targets of disulfiram neurotoxicity. The mechanisms of the lesions of basal ganglia may involve carbon disulfide toxicity. (3 Neurol Neurosurg Psychiatry 1992;55:925-929) Various central neurological manifestations following disulfiram intoxication have been described. 1-10 They include symptoms suggestive of basal ganglia dysfunction, such as parkinsonism and catatonia.2 6-10 Lidy et al reported hypodensities of basal ganglia on CT scan after acute disulfiram intoxication,9 but no clear relation has been established between parkinsonism or catatonia due to disulfiram toxicity and basal ganglia lesions. A recent extensive review of disulfiram induced catatonia failed to mention any possible implication of such lesions in the catatonic syndrome.2 We report three cases in which symptoms indicative of basal ganglia dysfunction were associated with documented lesions of the basal ganglia after disulfiram intoxication.
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were within normal limits, except for moderate macrocytic anemia.
Three weeks after her admission a generalised tremor of the extremities was observed at rest, and she developed dysphagia and difficulties in swallowing consistent with pseudobulbar palsy. She was dysarthric, with a nasalised and monotonous voice and buccofacial apraxia. Imperious micturition was noted. The plantar reflexes were flexor and the cutaneous abdominal reflexes were not elicited. The facial reflexes were brisk. She kept her eyelids wide open, with rare blinking. Additional neurological findings included signs of polyneuropathy, with sural biopsy showing acute axonopathy. She received carbamazepine (200 mg daily) for painful dysaesthesias, as well as vitamins. Results of tests for B 12 vitamins, folates, blood ammonia, and urinary porphyrins and serum and urine screens for heavy metals were normal. Spinal fluid examined on day 9 was normal. An EEG showed diffuse symmetrical slowing in the theta and delta range, without focal or epileptiform abnormalities. On about day 32, her condition stabilised and then gradually improved. A few days later myoclonic jerks affecting both arms were noted; these subsidised in the following week. Laplane, Atal, Sauron, de BiUly, Dubois CT scans performed one and two months after admission revealed almost symmetrical bilateral low density lesions of the basal ganglia, occupying the putaminal nuclei (fig 1) . On discharge two months after admission the patient had totally recovered.
Case 2 A 23 year old man had been an alcoholic for eight years; he had been started on disulfiram 1 g daily eight weeks before admission and had abstained from alcohol. His personality was considered to be sociopathic. His history included several admissions to hospital for alcoholic treatment and mild depression.
Seven weeks after disulfiram had been started he was noted to have a progressively worsening staggering gait. He was thought to have resumed taking alcohol, and disulfiram was increased to 2 g daily. In 48 hours he was admitted to an intensive care unit unresponsive. Examination did not reveal any focal neurological signs. The plantar reflexes were flexor and the deep tendon reflexes were absent. The patient was put on a ventilator because of cyanosis and bronchial obstruction. A chest radiograph did not show any pulmonary infection. Arterial blood gas levels (room air) revealed a Pao2 of 58 mm Hg, Paco2 31 mm Hg, and pH 7-27. Serum alcohol was negative. Laboratory results showed leucocytosis and diabetic ketoacidosis. Treatment with intravenous insulin was started. A first lumbar puncture was traumatic, with protein 03 g/100 ml. An EEG showed diffuse slowing, without any paroxysmal activity. Disulfiram was withheld.
On day 3 the patient was alert and extubated. Insulin dosage was reduced. The next morning, ventilation was again required because of increasing impairment of consciousness. Facial myoclonus was noted, and a second EEG showed generalised epileptiform waves. Phenobarbital 20 mg daily and nitrazepam 3 mg daily were started. A CT scan performed on day 5 showed bilateral low density areas occupying the lentiform nuclei and extending onto the internal capsulae. On day 10 a chest radiograph showed left lobar atelectasis and pleural effusion at the base of the lung. Pleural puncture showed bacterial infection with Kiebsiella sp, Staphylococcus aureus and Escherichia coli, for which treatment with penicillin, metronidazole, and tobramycin was begun. Tracheotomy was performed.
Within three weeks the patient's vigilance, chest, and physical conditions gradually improved, as did EEG and laboratory findings. Blood glucose concentration had normalised and insulin therapy was withheld. Successive lumbar punctures were normal.
One month after admission the patient became agitated and emotionally labile. Meprobamate (800 mg day) was given. The facial reflexes were brisk and the velar reflex was absent. No plantar reflex was elicited. Additional findings disclosed signs consistent with peripheral neuropathy, with sural biopsy showing diffuse axonopathy. Laboratory findings showed normal concentrations of serum B12, folate, and urinary porphyrins. Serologic studies for syphilis, Hbs antigen, antinuclear bodies and serum complement were normal. CT scans performed one and two months after admission showed no change (fig 2) . On his discharge two months after admission, the patient's condition had notably improved, but mild proximal extrapyramidal rigidity was noted.
Seven months later, on follow up, the patient had not resumed alcohol consumption and was not taking disulfiram. Examination showed signs of parkinsonism, with extrapyramidal rigidity of both arms, facial akinesia, a typical abnormal posture, and a slowing of the gait. There was no tremor. The patient was severely dysarthric, with tonic stuttering but no palilalia. Blepharospasm and dystonic posture of the left hand were noted. The facial reflexes were brisk and the plantar reflexes were absent. Grasping and sucking reflexes were not elicited. The tendon reflexes were brisk in the arms and absent in the legs. Additional findings showed residual signs of peripheral neuropathy. The CT scan showed no change and cerebrospinal fluid was normal. No treatment was given for parkinsonism. One year and seven months later neurological findings were comparable except for a central reflex neurogenic bladder, for which he received treatment.
Case 3 A 52 year old man with a history of ethanol abuse had received disulfiram (500 mg daily for several months) 12 years previously, at which time he stopped consuming alcohol. He was being treated with phenobarbital for epilepsy. His history did not reveal any psychiatric disease.
He was admitted to hospital because of faintness. He was soon noticed to have strange behaviour, which had been observed by his The origin of this illness is obscure." Bourneville clearly described the mental retardation, adenoma sebaceum, and the malformed sclerotic tubers of the brain. He subtitled the case "Tuberous sclerosis of cerebral convolutions: Idiocy and hemiplegic epilepsy." He described similar tubers in the kidneys, though he thought the latter appeared cancerous. He recorded both focal and clonic convulsive fits. The initial fits "especially the head" may resemble infantile spasms, but there were plainly focal and convulsive elements. And, it is likely that the child had an infantile pattern of right hemiparesis, though flexion and adduction of both arms and legs is described. He does not mention spasticity or reflexes.
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